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(54) Plasma display panel 

(57) To achieve an expansion of color reproducibility 
and an improvement in contrast ratio, color filters 8R, 
8G and 8B formed in stripes are successively arranged 
on one surface of a front glass substrate 1 , interposing 
a black matrixes 7 between them. Sustaining electrodes 
6 are provided thereon and a dielectric layer 9 and a 
protecting layer 10 are provided. On a rear glass sub- 
strate 2, barrier ribs 3 are provided in the manner they 
face the respective black matrixes 7, and thus the 
spaces between the barrier ribs 3 facing the respective 
color filters 8R, 8G and 8B form cells. The cells are 
respectively provided with the sustaining electrodes 6 
falling at right angles with the address electrodes 4, 
coated with fluorescent substances 5R, 5G and 5B cor- 
responding to the respective colors, and also sealed to 
hold discharge gas therein. A wave band selecting filter 
1 1 for screening the light emitted from the discharge 
gas in the respective cells is provided on the other sur- 
face of the front glass substrate 1 . 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a plasma display device 
used as various thin-type display panels, and more par- 
ticularly to a plasma display panel in which a fluorescent 
substance is excited with energy of ultraviolet rays to 
produce visible light. 

2. Description of Related Art 

Plasma display panels (PDP) can be made dramat- 
ically small in depth compared with cathode-ray tube 
direct-view type display units and rear projection display 
units, and have been expected as a promising means 
for realizing wall type large-screen televisions in the 
future. At present, however, such plasma display panels 
are on such a level of development that they have still a 
lower contrast ratio and brightness than the existing dis- 
play units. In order for them to come into wide use in the 
future, it is essential to achieve a great improvement in 
such performances. 

Under such circumstances, as a measure for 
improving contrast ratios and color purities of plasma 
display panels, Japanese Patent Applications Laid-open 
(KOKAI) No. 59-36280 and No. 61-6151, for example, 
disclose techniques in which optical filters formed of an 
inorganic material are imparted to individual cells. 

In these techniques, the optical filters are dividedly 
arranged so as to correspond to individual cells, on a 
glass substrate provided in front of a cell board, and 
have transmittance corresponding to the luminescent 
colors of the individual cells. Spectra of light emitted 
from fluorescent substances provided inside the individ- 
ual cells change correspondingly to the transmittance of 
the filters to bring about an improvement in color purity 
of red, green and blue each. 

The fluorescent substances used in plasma display 
panels commonly tend to reflect light coming from the 
outside (i.e., ambient light). Especially in an environ- 
ment having bright surroundings, they may cause a rise 
in apparent black level to tend to cause a decrease in 
contrast ratio of display units. The optical filters provided 
correspondingly to the individual cells attenuate the 
ambient light incident on the fluorescent substances 
and also again attenuate the ambient light component 
reflected from the fluorescent substances before it is 
emergent outside, so that the contrast ratio in a bright 
environment can be greatly improved. 

In the above conventional techniques, process tem- 
peratures in the production of plasma display panels are 
estimated to be about 500°C to about 600°C, and hence 
inorganic materials resistant to high temperatures are 
used in the optical filters. If, however, the process tem- 
peratures can be dropped to about 250°C, it is possible 
to use optical filters made of organic materials that ena- 



ble much sharper change in transmittance and is possi- 
ble to more improve color purity. 

The above filter technique is supposed to step by 
step bring about improvements of color purities of the 
s three primary colors, red, green and blue. In the case of 
plasma display panels, however, luminescent color of 
discharge gas sealed in panels is a great factor that 
obstructs the improvement in color purity. As the dis- 
charge gas sealed in panels, a gas chiefly composed of 
w neon (Ne) gas and mixed with xenon (Xe) gas, helium 
(He) gas or argon (Ar) gas is usually in wide use taking 
account of discharge efficiency. The neon gas has an 
emission spectrum, as shown in Fig. 7, formed of a 
combination of several peak wavelength components 
is distributed to range from the latter half of 500 nm to 700 
nm, among which a component having the greatest 
energy is the component at 585 nm. Hence, the neon 
gas is discharged in orange color, which is commonly 
called neon orange. 
20 Accordingly, the color purities of the respective 
three primary colors, red, green and blue, should be 
improved through the optical filter provided for each cell 
and also the discharge color of neon gas sealed in pan- 
els should be removed as far as possible. These are 
25 essential subjects for improving color purity and for 
expanding color reproducibility, as required for display 
units of plasma display panels. 

SUMMARY OF THE INVENTION 

30 

An object of the present invention is to provide a 
plasma display panel that can control to attenuate the 
discharge color of neon gas and has made it possible to 
achieve an improvement in color purity and an expan- 

35 sion of color reproducible range. 

To achieve the above object, the plasma display 
panel of the present invention is provided with a first 
optical filter corresponding to each of the three primary 
colors, provided for each cell, and in addition thereto a 

40 second optical filter having such a transmittance that 
the energy of discharge light of discharge gas is attenu- 
ated; the second optical filter being provided on at least 
one surface of a panel member constituting the front of 
the plasma display panel. 

45 The first optical filter, which has a transmittance 
corresponding to each monochromatic component, is 
provided at each opening of cells coated with fluores- 
cent substances of the three primary colors, red, green 
and blue and forming individual pixels. These optical fil- 

50 ters hav§ characteristics such that they have a high 
transmittance for individual principal wavelength com- 
ponents of the three primary colors and have a low 
transmittance for other wavelength components, so that 
the energy of undesirable wavelength components are 

55 controlled and attenuated. 

The second optical filter has the function to control 
and attenuate the energy of principal wavelength com- 
ponents of discharge light of discharge gas and their 
surrounding wavelength components. 
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These and other features and advantages of the 
present invention are described in or will become appar- 
ent from the following description of the preferred 
embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view illustrating the whole 
construction of an example of the plasma display panel 
according to the present invention. 

Fig. 2 is an enlarged view of partial cross sections 
in Fig. 1. 

Fig. 3 is a block diagram illustrating the system con- 
struction of a plasma display unit. 

Fig. 4 is a graph showing the emission spectrum of 
a red fluorescent substance and the transmittance of a 
red color filter making use of an inorganic material, with 
regard to those shown in Fig. 2. 

Fig. 5 is a graph showing the emission spectrum of 
a green fluorescent substance and the transmittance of 
a green color filter making use of an inorganic material, 
with regard to those shown in Fig. 2. 

Fig. 6 is a graph showing the emission spectrum of 
a blue fluorescent substance and the transmittance of a 
blue color filter making use of an inorganic material, with 
regard to those shown in Fig. 2. 

Fig. 7 is a graph showing the discharge spectrum of 
discharge gas in the embodiment shown in Figs. 1 and 
2 and the transmittance of an example of a wave band 
selecting filter shown in Figs. 1 and 2. 

Fig. 8 is a graph showing the emission spectrum of 
a red fluorescent substance and the transmittance of a 
red color filter making use of an organic material, with 
regard to those shown in Fig. 2. 

Fig. 9 is a graph showing the emission spectrum of 
a green fluorescent substance and the transmittance of 
a green color filter making use of an organic material, 
with regard to those shown in Fig. 2. 

Fig. 10 is a graph showing the emission spectrum 
of a blue fluorescent substance and the transmittance of 
a blue color filter making use of an organic material, with 
regard to those shown in Fig. 2. 

Fig. 1 1 is a graph showing the discharge spectra of 
blue and green fluorescent substances shown in Fig. 2 
and the transmittance of another example of a wave 
band selecting filter shown in Figs. 1 and 2. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The present invention will be described below in 
detail with reference to the accompanying drawings. 

Fig. 1 is a perspective view illustrating the whole 
construction of an example of the plasma display panel 
according to the present invention, and Fig. 2 is an 
enlarged view of partial cross sections thereof. Refer- 
ence numeral 1 denotes a front glass substrate (a front 
panel) ; 2, a rear glass substrate (a rear panel) ; 3 , barrier 
ribs; 4, address electrodes; 5R, 5G and 5B, fluorescent 



substances; 6, sustaining electrodes; 7, black matrixes; 
8R, 8G and 8B, color filters; 9, a dielectric layer; 10, a 
protecting layer; and 1 1 , a wave band selecting filter. 
In Figs. 1 and 2, the embodiment shown therein has 

5 the construction wherein the front glass substrate 1 and 
the rear glass substrate 2 face to each other, interpos- 
ing the barrier ribs 3 between them. 

The sustaining electrodes 6 and the address elec- 
trodes 4 are formed inside the front glass substrate 1 
10 and inside the rear glass substrate 2, respectively, by 
photoetching or the like. The sustaining electrodes 6 
formed inside the front glass substrate 1 and the 
address electrodes 4 formed inside the rear glass sub- 
strate 2 are respectively face to face provided so as to 

75 fall at right angles with one another. 

The sustaining electrodes 6 on the front glass sub- 
strate 1 is covered with the dielectric layer 9 formed by 
baking and having a stated thickness, and the protect- 
ing layer 10 is formed thereon. Between the surface of 

20 the front glass substrate 1 and the sustaining electrodes 
6 and dielectric layer 9, the color filters 8R, 8G and 8B 
are formed in stripes for the respective colors of red (R), 
green (G) and blue (B) in the manner they are respec- 
tively arranged in the direction falling at right angles with 

25 the sustaining electrodes 6 while keeping given inter- 
vals through the black matrixes 7. 

In Fig. 2, in order to show the cross-sectional struc- 
ture of the sustaining electrodes 6 at the same time, the 
color filters 8R, 8G and 8B and the sustaining elec- 

30 trodes 6 are illustrated as if they are arranged in parallel 
to one another. In fact, the sustaining electrodes 6 
respectively fall at right angles with the color filters 8R, 
8G and 8B and the address electrodes 4 on the rear 
glass substrate 2. Namely, in Fig. 2, the part of the sus- 

35 taining electrodes 6 on the side of the front glass sub- 
strate 1 is illustrated as a cross section viewed in the 
direction Y-Y in Fig. 1 , and other parts as cross sections 
viewed in the direction X-X in Fig. 1. 

On the rear glass substrate 2, the barrier ribs 3 are 

40 superposingly formed by thick-film printing so as to 
interpose the respective address electrodes 4, where 
barrier ribs 3 adjacent to each other stand in pair to form 
a cell. These barrier ribs 3 respectively face the black 
matrixes 7 formed on the front glass substrate 1, and 

45 the individual cells also respectively face the color filters 
8R, 8G and 8B formed on the front glass substrate 1. In 
the cell facing the color filter 8R, in the cell facing the 
color filter 8G and in the cell facing the color filter 8B, a 
fluorescent substance 5R corresponding to red lumi- 

50 nescent color, a fluorescent substance 5G correspond- 
ing to green luminescent color and a fluorescent 
substance 5B corresponding to blue luminescent color 
are coated, respectively, in the manner that they respec- 
tively cover the address electrodes 4. 

55 Thus, the color filters 8R, 8G and 8B are arranged 
one by one correspondingly to the cells formed by the 
barrier ribs 3, and have transmittance corresponding to 
each of the luminescent colors of the fluorescent sub- 
stances 5R, 5G and 5B provided inside the cells. In the 
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spaces of such cells, a discharge gas chiefly composed 
of neon gas is sealed, and hence the respective cells 
form discharge cells. The black matrixes 7 arranged 
between the respective color filters 8R, 8G and 8B have 
the function to decrease undesirable reflection of ambi- 5 
ent light from end faces of the barrier ribs 3. 

Meanwhile, on the surface of the front glass sub- 
strate 1. the wave band selecting filter 1 1 is formed by 
thin-film coating. 

Discharge cells are positioned at the respective w 
intersections where the address electrode 4 and sus- 
taining electrode 6 fall at right angles, and the individual 
discharge cells form pixels. Thus, it follows that a plural- 
ity of pixels are arranged in a matrix fashion. 

Fig. 3 is a block diagram illustrating the system con- 15 
struction of such a plasma display unit. 

As shown in Fig. 3, an address driver and a scan 
driver apply stated voltages to the address electrodes 4 
and the sustaining electrodes 6, respectively, at stated 
timing. As the result, the discharge gas inside the dis- 20 
charge cells is excited to emit ultraviolet rays, and the 
ultraviolet rays excite the fluorescent substances 5R, 
5G and 5B, so that the discharge cells emit light. Since 
the discharge cells are arranged in a matrix fashion, the 
discharge cells may be made to selectively and continu- 25 
ously cause discharge and emission in accordance with 
input signals using a logic and a memory as shown in 
Fig. 3, whereby the information corresponding to the 
input signals can be visually displayed on the plasma 
display panel (PDP). 30 

Fig. 4 is a graph showing the emission spectrum (a 
solid line) of the red fluorescent substance 5R and the 
spectral transmittance (a broken line) of a red color opti- 
cal filter (the color filter 8R) disposed at the openings of 
the cells coated with the red fluorescent substance 5R. 35 

As shown by the solid line in Fig. 4, the emission 
spectrum of the red fluorescent substance 5R has such 
an energy distribution that it has an extremely large 
peak component at about 610 nm and, at its skirt, small 
spurious components scattering in the wavelength 40 
region of from about 580 nm to about 710 nm. 

In contrast thereto, the red color optical filter 8R has 
such a spectral transmittance that, as shown in the bro- 
ken line, the energy of the short-wavelength side com- 
ponent in the emission spectrum of the red fluorescent 45 
substance 5R is controlled to be attenuated and the 
long-wavelength side component is more transmitted. 
Hence, the luminescent color of the red fluorescent sub- 
stance 5R is shifted toward the red side. This brings 
about an improvement in color purity of the luminescent so 
color of the red fluorescent substance 5R. 

Fig. 5 is a graph showing the emission spectrum (a 
solid line) of the green fluorescent substance 5G and 
the spectral transmittance (a broken line) of a green 
color optical filter (the color filter 8G) disposed at the 55 
openings of the cells coated with the green fluorescent 
substance 5G. 

As shown by the solid line in Fig. 5, the emission 
spectrum of the green fluorescent substance 5G has 



such an energy distribution that it has a peak at about 
535 nm and has a skirt extending over a broad range of 
from about 470 nm on the short-wavelength side to 
about 700 nm on the long-wavelength side. 

In contrast thereto, the green color optical filter 8G 
has such a spectral transmittance that, as shown in the 
broken line, the energy of both the short-wavelength 
blue-side component and the long-wavelength red-side 
component in the emission spectrum of the green fluo- 
rescent substance 5G is controlled to be attenuated and 
the central pure green component is more transmitted. 
This brings about an improvement in color purity of the 
luminescent color of the green fluorescent substance 
5G. 

Fig. 6 is a graph showing the emission spectrum (a 
solid line) of the blue fluorescent substance 5B and the 
spectral transmittance (a broken line) of a blue color 
optical filter (the color filter 8B) disposed at the openings 
of the cells coated with the blue fluorescent substance 
5B. 

As shown by the solid line in Fig. 6, the emission 
spectrum of the blue fluorescent substance 5B has such 
an energy distribution that it has a peak at about 450 nm 
and has a skirt extending over a broad range of from 
about 390 nm on the short-wavelength side to about 
600 nm on the long-wavelength side, especially, the 
energy on the long-wavelength side is great. 

In contrast thereto, the blue color optical filter 8B 
has such a spectral transmittance that, as shown in the 
broken line, the energy of both the short-wavelength 
component and the long-wavelength component in the 
emission spectrum of the blue fluorescent substance 5B 
is controlled to be attenuated. This brings about an 
improvement in color purity of the luminescent color of 
the blue fluorescent substance 5B. 

These color filters 8R, 8G and 8B control and atten- 
uate twice the ambient light components reflected from 
the fluorescent substances 5R, 5G and 5B, respectively, 
i.e., when incident and when emergent. This also brings 
about an improvement in light-field contrast ratio of the 
plasma display panel. 

The color filters 8R t 8G and 8B described above, 
corresponding to the individual pixels of red, green and 
blue are all formed by a process such as photolithogra- 
phy, using ultraf ine particles of an inorganic pigment so 
that the filters can withstand the processing carried out 
at about 600°C. 

Fig. 7 is a graph showing the spectral transmittance 
(a broken line) of the wave band selecting filter 1 1 pro- 
vided on the surface of the front glass substrate 1 and 
the discharge spectrum (a solid line) of the above dis- 
charge gas sealed inside the plasma display panel. 

In Fig. 7, the emission spectrum of discharge gas, 
shown by the solid line, indicates energy distribution 
obtained by the discharging of a discharge gas pre- 
pared by mixing 3% of xenon gas in neon gas. This 
spectrum is composed of several kinds of peak compo- 
nents, where a component having the greatest energy 
is present at about 585 nm and at a position setting 
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toward the red side between the peak wavelength of 
emission spectrum of the red fluorescent substance 5R 
shown in Fig. 4 and the peak wavelength of emission 
spectrum of the green fluorescent substance 5G shown 
in Fig. 5. Then, this discharge gas further emits light in 
orange together with the red-side wavelength compo- 
nent. This peak wavelength may be a little shifted 
depending on the components of discharge gas. In the 
case of the discharge gas basically composed of neon 
gas, its peak wavelength can be within the range of from 
about 550 nm to about 600 nm. 

Meanwhile, the wave band selecting filter 1 1 pro- 
vided on the surface of the front glass substrate 1 is 
formed by a process such as thin-film coating of silica 
containing an organic pigment. 

The filter has such a spectral transmittance that, as 
shown by a broken line in Fig. 7, a dip is present at just 
about 585 nm and the energy of transmitted light having 
wavelengths of from about 530 nm to about 600 nm is 
attenuated. Hence, the wave band selecting filter 11 
attenuates the energy of discharge light of the dis- 
charge gas while transmitting light almost without atten- 
uating the energy of principal wavelength components 
of the red fluorescent substance 5R and green fluores- 
cent substance 5G. This brings about an improvement 
in color purity of the whole system and an expansion of 
color reproducibility. 

The wave band selecting filter 1 1 is also effective 
for decreasing unauthorized reflection due to the reflec- 
tion of ambient light, and can be made more effective for 
it by subjecting the filter to non-glare treatment. Hence, 
in combination with the color filters 8R, 8G and 8B, the 
wave band selecting filter 1 1 can be useful for improving 
the light-field contrast ratio of the plasma display panel. 

Since also the wave band selecting filter 1 1 makes 
use of an organic pigment, it has anxiety about heat 
resistance to process temperatures used when panels 
are formed. However, as shown in Fig. 2, the filter is pro- 
vided on the top surface of the front glass substrate 1 
(i.e., the surface on the outside of the plasma display 
panel). Employment of such construction makes it pos- 
sible to form such a wave band selecting filter 1 1 after 
high-temperature processing has been completed, 
causing no problem in respect of heat resistance. 

In the embodiment described above, optical filters 
made of an inorganic material are used as the color fil- 
ters 8R, 8G and 8B corresponding to the red, green and 
blue fluorescent substances 5R, 5G and 5B. If the proc- 
ess temperature is 250°C or below, it is also possible to 
use optical filters made of an organic material such as a 
polyimide resin, having a superior transmittance. Figs. 
8, 9 and 10 are graphs showing the emission spectra of 
red, green and blue fluorescent substances 5R, 5G arid 
5B, respectively, and the transmittance of organic mate- 
rial color filters 8R, 8G and 8B used correspondingly 
thereto. The transmittance of these color filters 8R, 8G 
and 8B show sharper changes in transmittance in 
respect of alt of red, green and blue colors than the 
transmittance of the inorganic material color filters 8R, 



8G and 8B respectively shown in Figs. 4, 5 and 6, so 
that the color purity and contrast ratio of the primary 
colors can be more improved correspondingly. 

It is also possible to provide two dips in the transmit- 

5 tance by mixing another organic pigment in the wave 
band selecting filter 11. Fig. 11 shows an example 
thereof. As shown in Fig. 1 1 , a first dip of the transmit- 
tance of the wave band selecting filter 1 1 is present at 
about 585 nm like that shown in Fig. 7, whereby the 

10 energy of discharge light of the discharge gas is attenu- 
ated. A second dip of the transmittance of the wave 
band selecting filter 1 1 is positioned between the emis- 
sion spectrum of the blue fluorescent substance 5B at 
about 500 nm and the emission spectrum of the green 

75 fluorescent substance 5G, whereby the separation of 
blue luminescent color from green luminescent color is 
improved. The wavelengths and depths of these dips 
depend on the type and mixing ratio of the organic 
materials to be mixed, and hence it is possible to make 

20 design variable according to emission spectra of fluo- 
rescent substances. 

As described above, according to the present 
invention, the individual color purities of the three pri- 
mary colors, red. green and blue, can be improved and 

25 also the emission energy of discharge gas can be con- 
trolled to be attenuated, so that the color reproducibility 
can be expanded and also the reflection of ambient light 
can be decreased to greatly improve contrast ratio. 
The present invention can be worked in other forms 

30 than the foregoing embodiments without departing from 
the principles of the invention and the main features 
thereof. Accordingly, the foregoing embodiments are 
mere examples of the present invention in every respect 
and should not be construed limitative. The scope of the 

35 present invention is indicated by the claims below. Also, 
any changes of modifications included within the scope 
of equivalence of the claims are intended to be included 
within the scope of the present invention. 



1. A plasma display panel comprising a front panel 
from which light is output, a plurality of cells dis- 
posed behind the front panel in such a manner that 

45 emission areas are spatially separated for each of 
luminescent colors, and fluorescent substances 
disposed inside the cells, said cells holding a dis- 
charge gas to which a voltage is applied to emit 
ultraviolet rays so that said fluorescent substances 

so are excited by the energy thereof to produce visible 
light, wherein; 

said front panel is provided with; 

a first optical filter provided correspondingly to 
55 each of the luminescent colors of said fluores- 

cent substances in the cells, and having such a 
transmittance that the color purity of at least 
one of the luminescent colors is improved; and 
a second optical filter having such a transmit- 
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tance that at least part of the visible light pro- 
duced in the course of discharging said 
discharge gas is attenuated. 

2. The plasma display panel according to claim 1, s 
wherein said first optical filter is provided on the 
side nearer to said cells than said second optical fil- 
ter. 

3. The plasma display panel according to claim 1, 10 
wherein said second optical filter is provided on the 
surface of said front panel. 

4. The plasma display panel according to claim 2, 
wherein said second optical filter is provided on the is 
surface of said front panel. 

5. The plasma display panel according to claim 1, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 20 
in at least part of a wavelength region extending 
between emission peak wavelengths of red and 
green fluorescent substances. 

6. The plasma display panel according to claim 2, 25 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 

in at least part of a wavelength region extending 
between emission peak wavelengths of red and 
green fluorescent substances. 30 

7. The plasma display panel according to claim 3, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 

in at least part of a wavelength region extending 35 
between emission peak wavelengths of red and 
green fluorescent substances. 

8. The plasma display panel according to claim 4, 
wherein the transmittance of said second optical f il- 40 
ter is so set as to attenuate the energy of emission 

in at least part of a wavelength region extending 
between emission peak wavelengths of red and 
green fluorescent substances. 

45 

9. The plasma display panel according to claim 1, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 
in at least part of a wavelength region extending 
between emission peak wavelengths of blue and so 
green fluorescent substances. 

10. The plasma display panel according to claim 2, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 55 
in at least part of a wavelength region extending 
between emission peak wavelengths of blue and 
green fluorescent substances. 



11. The plasma display panel according to claim 3, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 
in at least part of a wavelength region extending 
between emission peak wavelengths of blue and 
green fluorescent substances. 

12. The plasma display panel according to claim 4, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 
in at least part of a wavelength region extending 
between emission peak wavelengths of blue and 
green fluorescent substances. 

13. The plasma display panel according to claim 5, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 
in at least part of a wavelength region extending 
between emission peak wavelengths of blue and 
green fluorescent substances. 

14. The plasma display panel according to claim 6, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 
in at least part of a wavelength region extending 
between emission peak wavelengths of blue and 
green fluorescent substances. 

15. The plasma display panel according to claim 7, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 
in at least part of a wavelength region extending 
between emission peak wavelengths of blue and 
green fluorescent substances. 

16. The plasma display panel according to claim 8, 
wherein the transmittance of said second optical fil- 
ter is so set as to attenuate the energy of emission 
in at least part of a wavelength region extending 
between emission peak wavelengths of blue and 
green fluorescent substances. 

17. The plasma display panel according to claim 1, 
wherein said second optical filter is formed of a thin 
film mixed with an organic pigment. 

18. The plasma display panel according to claim 1, 
wherein said first optical filter is formed of an inor- 
ganic material. 

19. The plasma display panel according to claim 1, 
wherein said first optical filter is formed of an 
organic material. 



6 



INSDOCID: <EP 0764966A2J_> 



EP 0 764 966 A2 




F I G. I 



3NSDOCID: <EP 0764966A2_I_> 



7 



EP0 764 966 A2 




INSDOCID: <EP 0764966A2_I_> 



8 



EP 0 764 966 A2 

r 



X-ELECTRODE 
DRIVE CIRCUIT 




3NSDOCID: <EP. 



0764966A2_I_> 



1 

EP 0 764 966 A2 



LU 
O 

CO 
CD 

CO 



LU 
O 

co 

LU 

or 
o 

3 



lOOr 



3 90 

llj 80 

o 



70 
60 



LU 

> 50 
I- 
< 

w 40 
ce 



30 



£ 20 



CO 
CO 

LU 



TRANSMI TTANCE OF RED 
INORGANIC FILTER 




Ja) 



EMISSION SPECTRUM 
OF RED FLUORESCENT 
SUBSTANCE 




-ilOO 

90 
80 
70 
60 
50 
40 
30 
20 
10 



LU 

o 

< 
I- 

CO 

2 

I- 



< 

I- 

o 

LU 

li- 
en 

or 

LU 



400 



500 



600 



700 



800 



WAVELENGTH (nm) 



F I G. 4 



3NSDOCID: <EP _0764966A2_I_> 



10 



EP 0 764 966 A2 



EMISSION SPECTRUM OF GREEN 
FLUORESCENT SUBSTANCE 




300 400 500 600 700 

WAVELENGTH ( nm ) 

F IG. 5 



JNSDOCID: <EP 0764966A2_I_> 



11 



EP 0 764 966 A2 



w$ 20 

—1 2 
CD UJ 



300 



EMISSION SPECTRUM OF BLUE 
FLUORESCENT SUBSTANCE 



TRANSMITTANCE OF 
BLUE INORGANIC FILTER 




-ilOO 



400 500 600 

WAVELENGTH (nm) 



700 



F I G. 6 



iNSDOCID: <EP 0764966 A2J_> 



12 



EP0 764 966 A2 

r 



Ld 
O 



LU 

> 



UJ 

cc 



3 
GC 
h- 
O 
LU 
CL 
CO 

Ld 

CD 
Ct 
< 

o 

CO 
Q 



TRANSM ITTANCE OF WAVE 
BAND SELECTING FILTER 



100 
90 
80 
70 
60 
50 
40 
30 
20 - 
10 - 



\ 



DISCHARGE SPECTRUM- 
OF GAS 



X — 



90 uj 
o 

80 < 




70 



400 



500 600 
WAVELENGTH (nm ) 



700 



60 g 
50 — ! 
40 53 

30 Q - 
20 £ 



10 LI 
O 



F I G. 7 



JNSDOCID: <EP 0764966A2J_> 



13 



EP 0 764 966 A2 



100 

8 90 

co 

uj 80 

UJ 

o 70 

60 

50 

40 
30 

20 
10 



0 1 

400 



TRANS MITTANCE OF 
RED ORGANIC FILTER. 



EMISSION 
SPECTRUM OF RED 
FLUORESCENT 
SUBSTANCE 




500 600 
WAVELENGTH (nm) 



700 



100 

90 
80 
70 
60 
50 

40 
30 

20 
I 0 



UJ 

o 

< 
I- 

CO 
< 



s 

I— 

Q_ 

CO 

q: 
uj 
I- 



800 



F I G. 8 



JNSDOCID: <EP 0764966A2_I_> 



14 



EP 0 764 966 A2 



EMISSION SPECTRUM OF GREEN 
FLUORESCENT SUBSTANCE 




300 400 500 600 700 

WAVELENGTH (nm) 

F I G. 9 



8NSDOCID: <EP 0764966A2J_> 



15 



EP 0 764 966 A2 




WAVELENGTH (nm) 



F I G. 10 



JNSDOCID: <EP _0764966A2_I_> 



16 



EP 0 764 966 A2 



TRASMITTANCE OF WAVE 
BAND SELECTING FILTER 




300 400 500 600 . 700 



WAVELENGTH ( nm ) 

F I G. I I 



3NSDOCID: <EP 0764966A2_I_> 



17 



(19) 



J 



(12) 



(88) Date of publication A3: 

17.12.1997 Bulletin 1997/51 

(43) Date of publication A2: 

26.03.1997 Bulletin 1997/13 

(21) Application number: 96113743.7 

(22) Date of filing: 28.08.1 996 



Europaisches Patentamt 
European Patent Office 
Off ice europSen des brevets (11) EP 0 764 966 A3 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 6 : H01J 17/49 



(84) Designated Contracting States: 
DE FR GB NL 

(30) Priority: 20.09.1995 JP 241867/95 

(71) Applicant: HITACHI, LTD. 
Chiyoda-ku, Tokyo 101 (JP) 

(72) Inventors: 

• Osawa, Atsuo 
Yokohama-shi, Kanagawa-ken (JP) 

• Ohsawa, Michitaka 
Fujisawa-shi, Kanagawa-ken (JP) 



• Ishigaki, Masaji 
Yokohama-shi, Kanagawa-ken (JP) 

• Yatsuda, Norio 
Chigasaki-shi, Kanagawa-ken (JP) 

• Sasaki, Takashl 
Hiratsuka-shi, Kanagawa-ken (JP) 

(74) Representative: 

von Hellfeld, Axel, Dr. Dipl.-Phys. et al 
Wuesthoff & Wuesthoff 
Patent- und RechtsanwSlte 
Schweigerstrasse 2 
81541 Munchen (DE) 



CO 
< 

CO 
CO 

CO 



(54) Plasma display panel 

(57) To achieve an expansion of color reproducibility 
and an improvement in contrast ratio, color filters 8R, 
8G and 8B formed in stripes are successively arranged 
on one surface of a front glass substrate 1, interposing 
a black matrixes 7 between them. Sustaining electrodes 
6 are provided thereon and a dielectric layer 9 and a 
protecting layer 10 are provided. On a rear glass sub- 
strate 2, barrier ribs 3 are provided in the manner they 
face the respective black matrixes 7, and thus the 
spaces between the barrier ribs 3 facing the respective 
color filters 8R, 8G and 8B form cells. The cells are 
respectively provided with the sustaining electrodes 6 
falling at right angles with the address electrodes 4, 
coated with fluorescent substances 5R, 5G and 5B cor- 
responding to the respective colors, and also sealed to 
hold discharge gas therein. A wave band selecting filter 
1 1 for screening the light emitted from the discharge 
gas in the respective cells is provided on the other sur- 
face of the front glass substrate 1 . 
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